Differential activation of adrenoceptor subtypes by noradrenaline applied from the intimal or adventitial surfaces of rat isolated tail artery.
1. The vasoconstrictor effects of noradrenaline applied to the intimal and adventitial surfaces of perfused segments of rat tail artery in the presence and absence of endothelium were studied. 2. Noradrenaline was about six times more potent as a vasoconstrictor when applied to the intimal than to the adventitial surface. Cocaine (25 mumol/L) enhanced responses to adventitial noradrenaline to a greater extent than those to intimal noradrenaline. A high concentration of propranolol (1 mumol/L) had a similar effect. 3. The vasoconstriction elicited by adventitial noradrenaline declined from a peak whereas that to intimal noradrenaline remained steady. A low concentration of propranolol (0.1 mumol/L) abolished the decline in the response to adventitial noradrenaline. 4. The alpha 1- and alpha 2-adrenoceptor antagonists prazosin (1 nmol/L) and idazoxan (100 nmol/L) significantly reduced responses to intimal and adventitial noradrenaline in the presence or absence of endothelium. 5. Removal of endothelium enhanced responses to intimal but not adventitial noradrenaline. Idazoxan produced a significantly greater reduction of responses to noradrenaline in the absence than in the presence of endothelium, and was more effective against intimal than adventitial noradrenaline. Similar effects were produced by the nitric oxide synthase inhibitor L-NAME (30 mumol/L). 6. It was concluded that noradrenaline acts on both alpha 1- and alpha 2-adrenoceptors to produce vasoconstriction: the alpha 1-adrenoceptors appear to be uniformly distributed, whereas alpha 2-adrenoceptors are located nearer the intima. Intimal noradrenaline also acts on endothelial alpha 2-adrenoceptors to release EDRF which counteracts the vasoconstrictor action of noradrenaline.(ABSTRACT TRUNCATED AT 250 WORDS)